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WARRANTY

Bacharach, Inc. warrants to Buyer that at the time of delivery this Product will be free from defects in material
and manufacture and will conform substantially to Bacharach Inc.’s applicable specifications. Bacharach’s
liability and Buyer’s remedy under this warranty are limited to the repair or replacement, at Bacharach’s option,
of this Product or parts thereof returned to Seller at the factory of manufacture and shown to Bacharach Inc.’s
reasonable satisfaction to have been defective; provided that written notice of the defect shall have been given
by Buyer to Bacharach Inc. within two (2) years after the date of delivery of this Product by Bacharach, Inc.
The Oxygen (O,) sensor has a limited warranty of one (1) year. Routine service and calibration are excluded
from this warranty.

Bacharach, Inc. warrants to Buyer that it will convey good title to this Product. Bacharach'’s liability and Buyer’s
remedy under this warranty of title are limited to the removal of any title defects or, at the election of Bacharach,
to the replacement of this Product or parts thereof that are defective in title.

THE FOREGOING WARRANTIES ARE EXCLUSIVE AND ARE GIVEN AND ACCEPTED IN LIEU OF (1) ANY
AND ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE: AND (Il) ANY
OBLIGATION, LIABILITY, RIGHT, CLAIM OR REMEDY IN CONTRACT OR TORT, WHETHER OR NOT ARIS-
ING FROM BACHARACH'S NEGLIGENCE, ACTUAL OR IMPLIED. The remedies of the Buyer shall be limited
to those provided herein to the exclusion of any and all other remedies including, without limitation incidental or
consequential damages. No agreement varying or extending the foregoing warranties, remedies or this limita-
tion will be binding upon Bacharach, Inc. unless in writing, signed by a duly authorized officer of Bacharach.

Register Your Warranty by Visiting
www.bacharach-inc.com

Notice:

Product improvements and enhancements are continuous, therefore the specifications and information
contained in this document may change without notice.

Bacharach, Inc. shall not be liable for errors contained herein or for incidental or consequential damages in
connection with the furnishing, performance, or use of this material.

No part of this document may be photocopied, reproduced, or translated to another language without the prior
written consent of Bacharach, Inc.

Copyright © 2006, Bacharach, Inc., all rights reserved.
BACHARACH is a registered trademark of Bacharach, Inc. All other trademarks,
trade names, service marks and logos referenced herein belong to their respective companies.
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E—@Z}? Introduction
1 Introduction

1.1 PCA 2 General Description

The PCA 2 is a commercial-grade hand-held combustion and emissions
analyzer designed for on-demand sampl ing of light i ndustr ial, i nstitu -
tional, commercial and residential furnaces, appl iances, and boilers. The
basic instrument i s supplied with a probe and hose assembly, i nstruct ion
manual, factory cal ibrated smart sensors, 4 'AA" alkal ine batter ies, Data
Download Software w ith USB cable and carry ing case.

Because of the PCA 2’s ability to measure up to four gases s imultaneously,
itis the perfect tool for serv ice technicians, inspectors and boiler contrac -
tors who need to determ ine combustion efficiency, excess ar, stack gas O,
and CO levels, stack temperature, draft, and d ifferential pressure. The
analyzer can also d irectly measure and d isplay NO, NO, and SO, with the
installat ion of the appropr iate sensors. Combustion efficiency calculat ions
can be conducted for the follow ing fuels: natural gas, o il #2, oil #4, oil #6,
propane, coal, wood, kerosene, bagasse, and digester gas. A large backl it
graphical display shows up to eight combustion test values s imultaneously,
and includes a zoom capability that prov ides an extra large d isplay.

Smart sensor technology allows a new sensor to be i nstalled i n the field
without hav ing to calibrate the analyzer before use. New and i nnovative
probe and analyzer des igns allow the PCA 2 to be eas ily serviced, thus
lower ing the cost of ownersh ip.

Advanced data storage and commun ication features allow the operator

to store up to 500 i ndividual combust ion test records, which can later be
recalled for v iewing, printing, or download ing to a personal computer. In

its data logg ing mode, the analyzer can store an add itional 500 data logged
records.

An optional AC power adapter allows the analyzer to run cont inuously for
data logging purposes.

The optional sample conditioning probe is recommended when measur ing
NO, and SO, to ensure the h ighest degree of measurement accuracy.

Instruction 24-9448 1-1
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1.2 Sales Combo & Model Configurations

Sales Combo 24-8350 | 24-8351 | 24-8352

Sales Combo (Kit) 24-8370 | 24-8371 | 24-8372

Model Type 225 235 245

PCA2 Only Part Number 24-7301 | 24-7302 | 24-7303
Measurements

Oxygen (O,)

Stack Temperature

Primary / Ambient Air Temperature

Carbon Monoxide Low (CO ,.)

Pressure / Draft

Carbon Monoxide High (CO y4n)

Nitric Oxide (NO)

Nitrogen Dioxide (NO )

Sulfur Dioxide (SO )

Calculations

&RPEXVWLRQ (IAFLHQF\

Excess Air

Carbon Dioxide (CO )

NOx (NOx = NO + NO »)

NOx referenced to %0,

CO referenced to %0,

NO referenced to %0,

NO, referenced to %0,

SO, referenced to %0,

Refer to Section 8.2 for a | isting of standard and opt ional accessories.

1-2
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Sales Combo 24-8353 | 24-8354 | 24-8355
Sales Combo (Kit) 24-8373 | 24-8374 | 24-8375
Model Type 255 265 275
PCA2 Only Part Number 24-7304 | 24-7305 | 24-7306

Measurements

Oxygen (O,)

Stack Temperature

Primary / Ambient Air Temperature

Carbon Monoxide Low (CO |44)

Pressure / Draft

Carbon Monoxide High (CO g,)

Nitric Oxide (NO)

Nitrogen Dioxide (NO )

Sulfur Dioxide (SO »)

Calculations

&RPEXVWLRQ (IAFLHQF\

Excess Air

Carbon Dioxide (CO ,)

NOx (NOx = NO + NO ,)

NOXx referenced to %0,

CO referenced to %0,

NO referenced to %0,

NO, referenced to %0,

SO, referenced to %0,

Instruction 24-9448
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1.3 Features & Benefits

Powered by 4 ‘AA’ alkal ine batter ies, or NiMH rechargeable batter ies.
An optional AC power adapter prov ides continuous operation.

Internal charg ing circuit allows rechargeable batter ies to be charged
inside the analyzer w ith the use of the opt ional AC power adapter.

0O, and CO,,, measurement standard. Opt ional measurement of up to
two add itional gases: COyjgn, NO, NO ,, or SO,.

With the appropr iate sensors installed, the analyzer opt ionally dis-
plays pollut ion conversions for CO, NO, NO ,, and SO,. Pollut ion con-
versions include ppm, #MBTU, mg/m 3, and g/GJ.

Smart sensor technology allows pre-cal ibrated sensors to be i nstalled
in the field.

Automat ic zero of all sensing channels on ambient air when the ana -
lyzeris first turned ON.

Automat ic flushing of the CO |, sensor with fresh a ir i f the CO level
exceeds 4,000 ppm, thus protect ing the CO_,, sensor from high CO
levels. To measure CO levels above 4,000 ppm, the analyzer automat i-
cally switches to its COy;q, Sensor, if i nstalled.

Automat ic purging of the gas-sample system i f the detected gas levels
are abnormally h igh when the analyzer i s turned OFF.

Displays temperatures i n either °F or °C.
Displays pressure i n either i nwc, mb, Pa, or hPa.
Backl it graph ic LCD with zoom capabilities.
Low battery alarm.

Stores 500 individual combust ion records, which can later be recalled
for viewing, printing, or download ing to a personal computer. Stores an
additional 500 data logged records.

Wireless IrDA | ink used for pr inting current and stored combust ion
records, pressure records, sensor cal ibration data, and d iagnostic data.

USB connectivity for download ing stored data to a personal computer.
Field replaceable sensors and thermocouple.

Two year warranty on analyzer and all gas sensors except the O ,sen-
sor which has a one (1) year warranty.

1-4
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eLanguage opt ions includ ing English, French, and Span ish

*Custom D isplay Formats

«Cal ibration Reminders - PCA2 can be set up to rem ind the user that
calibration is past due.

1.4 Operational Overview

The PCA 2 is powered by either i ts 4 internal batter ies, or by an optional
AC power adapter that operates from any conven ient source of 100—

240 VAC, 50/60 Hz power. The type of batter ies used can be d@ther d ispos-
able alkal ine or rechargeable N iMH. Note that rechargeable batter ies can
be charged inside the analyzer us ing the optional AC power adapter.

The PCA 2 is controlled by 11 front panel push buttons, wh ile a graphical
LCD i s used to display all combust ion and emission test data and analyzer
parameters.

A probe and hose assembly, with an i ntegral thermocouple and f ilter/wa -
ter-trap connect to the bottom of the analyzer, thus prov  iding the means of
drawing in gas samples, and for measur ing stack temperature and draft.

The PCA 2 isturned ON by press ing its red 1/O button. A warm-up per iod
of 60 seconds then begins, dur ing which time the analyzer performs self
diagnostics. At the end of the warm-up per iod, if no errors were detected
the i nstrument w ill d isplay the Combust ion Test HOLD screen. If errors
were detected, the message “ERRORS DETECTED” i s displayed along
with a | ist of the errors. These errors must be corrected before proceed ing
with the combust ion test.

Before start ing a test be sure to select the fuel be ing burned. The default
fuel selected i s Natural Gas. Note that the name of the fuel be ing burned
is indicated at the top of the d isplay. To change the fuel: f irst, press the
MENU (F2) button; next, select FUEL from the menu; then use the Av but-
tons to highlight the fuel be ing burned; and f inally, press the green ENT
button to select the h ighlighted fuel.

To assure correct combust ion-efficiency calculat ions, the analyzer must
know the burner’s pr imary-a ir temperature. The analyzer normally uses

its internal temperature sensor for the pr imary-air temperature value, but
this method is only acceptable if the burner is using ambient room air. If
the burner is drawing in cold outside air, we recommend that the opt ional T-
AIR thermocouple be used. Th is thermocouple plugs into the bottom of the
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analyzer and is placed in the burner’s pr imary-air stream.

Begin the combustion test by first inserting the analyzer’s probe tube into
the stack-gas stream of the appl iance under test, and then press ing the
RUN/HOLD button to d isplay the Combust ion Test RUN screen. The ana -
lyzer will begin to continuously mon itor the stack temperature, %0, and
emission levels in the stack gas and then d isplay measured and calculated
values on its LCD. Values are | isted in Section 2 Specifications.

Dur ing a test, the CO , sensor is protected from h igh CO levels by being
automat ically flushed w ith fresh a ir when the detected CO level exceeds
4,000 ppm. The analyzer w ill automat ically start us ing its optional CO-
nigh sensor, if installed, at CO levels start ing at 4,001 ppm, thus prov iding
continuous CO readings up to 20,000 ppm.

A backlight enables a user to read the d isplay i n dimly-l it areas. Turn the
backlight ON and OFF by br iefly pressing the 1/0O button.

The analyzer i s turned OFF by press ing and hold ing down the 1/0O button
for at least 2 seconds. Note that there i s a 5-second delay before the analyz -
er actually turns OFF, dur ing which time the analyzer can be turned back
ON by pressing the RUN/HOLD button. In add ition, there i s a gas-purge
feature that keeps the analyzer's pump runn ing if the gas level i nside the
sensor chambers is abnormally h igh at shutdown. W ith the probe removed
from the stack and sampl ing fresh air, the analyzer purges i tself unt il the
detected gas concentrations drop below predeterm ined levels.

1.5 Connector Descriptions

1.5.1 Probe Connections (Gas, Pressure, T-Stack)

Attach the probe and hose assembly to the analyzer by connect ingits. ..
* stack-gas thermocouple to the analyzer's T-STACK connector,
 stack-gas hose to the analyzer's GAS connector,
f GUDIW KRVH WR WKH DQDO\JHU V "3 FRQQHFWI

Observe that the probe connectors are of d ifferent s izes and shapes, which
prevent i ncorrect connection to their associated connectors on the analyzer.

1-6 Instruction 24-9448
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LCD - 160 x 160

IrDA — Wireless printer

\/

communications port graphic display

F1/F2/F3-
ENT: Soft Menu Buttons,
« Selects a highlighted whose functions are
PHQX LWHP RU FRQ¢UPV WKH GH¢QHG E\ ODEHOV
entry of data appearing above them

on LCD

— USB — Computer

communications

RUN / HOLD:
connector

« Starts and stops a combustion
HI¢FLHQF\ WHVW

« Pressing this button during - Arrow Buttons:
the 5 second turn-off period will

A — Moves cursor
keep the analyzer turned ON

up the display,
\ or increments an
ESC - Displays previous menu alphanumerical value
or previously viewed screen W — Moves cursor
\ down the display,

1/0 — Press from between glr ?li%rerrrr\]ee:?ct:?alla\?al e
1 and 2 seconds to turn P u u

analyzer ON and OFF <« - Moves cursor left,
or moves to top of
menu list

— With analyzer turned » — Moves cursor right,
21 SUHVV EULHA\ WR WXUQ or moves to bottom of
backlight ON and OFF menu list

T-STACK - Probe’s stack-gas
thermocouple connector

OPT — Option external

/ measurement connector

<————— T-AIR — Primary /

POWER — AC power adapter — ambient air thermo-

connector couple connector

GAS - Probe’s gas
hose connector

— "P” Reference “+ "P” Probe’s draft
SUHVVXUH KRVH (KNRWHQIWWLQJ

Figure 1-1. PCA 2 Components
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1.5.2 T-AIR (Primary Air Thermocouple)

If thermocouple P/N 104-1797 (10 feet long) or Ut ility Wand P/N 104-1799
(12 inch ridged probe with handle and 5 foot co iled cable) is to be used
to measure the burner’s pr imary air temperature, then connect e ither of
these thermocouples to the analyzer’s T-AIR connector.

1.5.3 POWER (AC Adapter)

The AC power adapter P/N 24-1404 can be used as an external power sup -
ply, wh ich will run the analyzer on a cont inuous basis.

When using rechargeable N iMH batter ies, the AC power adapter can also
be used to charge the batter ies while inside the analyzer. The analyzer’s
rapid-charger circuit, however, must f irst be turned ON per Sect ion 3.16.
The rapid charger will charge a set of depleted batter ies in approx imately
2 - 3 hours.

When disposable alkal ine batter ies are used, the analyzer’s battery char -
ger circuit must be OFF to prevent the batter ies from overheating. As a
precaution, the charger circuit i s automat ically toggled back to i ts OFF
state when the analyzeri s turned OFF.

154 "3 'LITHUHQWLDO 3UHVVXUH

Draft i s measured by connecting the probe’s draft hose to the + P fitting,
while leaving the —"P fitting open to the atmosphere.

In add ition to measur ing draft, the “+” and “=” "P fittings can also be used
to measure the d ifferent ial pressure between two areas by f irst connecting
a hose P/N 24-1103 to the — "P fitting, and then i nserting the open end of
this hose into the area be ing used as the reference pressure. The analyzer’s
probe is then i nserted i nto the area where d ifferent ial pressure i s to be
measured. Refer to Section 4.6.

155 86% &RPSXWHU ,QWHUIDFH

Data that has been stored i n the analyzer's memory can be downloaded to
a personal computer by connect ing USB data cable P/N 104-4032 between
the USB ports of the computer and analyzer. Refer to Section 4.14.2.

156 ,U'$ 3ULQWHU ,QWHUIDFH

Data that has been stored i n the analyzer's memory can be pr inted on a
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compatible IrDA w ireless printer by al igning their IrDA commun ication
ports. Refer to Section 4.16.

1.5.7 OPT (Option)

The option connector is used for optional external measurement features.

1.6 Front Panel Buttons

Descriptions of the front panel buttons are g iven below. Note that a control
may perform mult iple funct ions as determined by what screen i s being
displayed at the t ime.

The funct ions of these buttons are def ined by labels ap -
pearing above them on the LCD. The labels that appear
depend on the funct ions that can be performed i n the
particular screen being displayed.

PRINT (F1): Transm its the data d isplayed on the screen
to a printer through the IrDA commun ications port.

MENU (F2): Displays the Ma in Menu.

SAVE (F3): Saves the data currently d isplayed on the
LCD i n memory. Up to 500 i ndividual Combust ion Test
and Pressure records can be saved. After 500 records
have been saved, the memory must be cleared to cont inue
saving additional data. The analyzer w ill not overwr ite
old data.

ZERO (F2): When viewing the Pressure screen, th is
button zeros the pressure sensor to current atmospher ic
conditions. When viewing the Temperature screen, th is
button zeroes the temperature channel d ifference.

PAGE- (F1): When viewing the Memory or Logg ing
Directory, each press of th is button pages down through
the directory. Hold ing th is button down speeds up the
paging process.

PAGE+ (F3): When viewing the Memory or Logg ing
Directory, each press of th is button pages up through
the directory. Hold ing this button down speeds up the
paging process.

Instruction 24-9448
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The arrow buttons move the cursor onthe LCDi nthe di-
rection of the arrow. In screens that requ ire the entry of
alphanumer ical data, use the <«» buttons to move cursor
across the screen and then use the AV buttons to i ncre-
ment and decrement the data. When v iewing a menu, use
the «» buttons to qu ickly move to the top and bottom of
the menu.

Selects a highlighted menu. In add ition, if changes were
made to one of the analyzer’s operat ing parameters (e.g.,
date, time, O, reference, etc.), pressing this button con -
firms those changes and saves them i n memory.

Starts and stops a combust ion test when the Combus -
tion Test screen is displayed. Pressing this button i n any
other screen returns the analyzer to the Combust ion Test
HOLD screen. Pressing this button dur ing the 5 second
turn-off-delay per iod will abort the turn-off process and
also return the analyzer to the Combust ion Test HOLD
screen.

Displays a previously viewed screen. In addition, if
changes were made to one of the analyzer’s operat ing
parameters (e.g., date, t ime, O, reference, etc.), pressing
this button aborts those changes, restores the old values,
and then d isplays the prev iously viewed screen.

Turns the analyzer ON and OFF, and i s also used to
turn the backl ight and button LEDs ON and OFF.

Note that when the analyzeri s turned OFF, therei sa

5 second delay, during which time an operator can keep
the analyzer turned ON by press ing the RUN /HOLD
button. Also note thati fthe measured em ission levels
are above predeterm ined limits at the t ime the i nstru -
ment i s turned OFF, the pump i s automat ically started
and purges the sensor compartment w ith fresh a ir unt il
the gas levels i nside the analyzer are reduced. If des ired,
the purg ing process can be aborted by again pressing the
I/O button.

1-10
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2 Specifications

The PCA 2 Directly Measures and Displays:
The gases displayed depend on the analyzer’'s model number.
Refer to Section 1.2.

OXYGEN 0t0 20.9%
Stack Temperature .................... -4 10 2,192 °F (—20 to 1,200 °C)
Primary / Amb ient Air Temperature ........ —4 t0 999 °F (—20 to 537 °C)
Carbon Monox ide (CO) (H, compensated). . .............. 0 to 4,000 ppm
Pressure /Draft .......... ... ... .. . . . ... +72 "H,0 (x180 mb)
COHighRange ............ .. .. 4,001 to 20,000 ppm
Nitric Oxide (NO). .. ... e e e 0 to 3,000 ppm
Nitrogen Dioxide (NO,) ... .o 0 to 500 ppm
SulfurD ioxide (SO,) ...t 0 to 5,000 ppm

The PCA 2 Calculates and Displays:
Calculat ions are performed only when the measured oxygen level i s below
16.0%, and the stack temperature i s below 2,000 °F (1,093 °C).

Combustion Efficiency ... ... ... . . . 0.1 to 100%
EXCESS Al . . 1 to 250%
Carbon Dioxide (dry basis). . ........ 0.1 to fuel dependent max imumin %
NOX (NOX=NO +NO ,). . ..o e 0 to 3,500 ppm
NOx referenced to %0, . ... ... i 0 to 9,999 ppm
CO referenced to %0,. . .. ... 0 to 9,999 ppm
NO reference to %0, .. ... .. 0t0 9,999 ppm
NO, reference to %0,. . . . ..o 0t0 9,999 ppm
SO, reference to %0, . . .. ..o 0t0 9,999 ppm

Fuels Available for Combustion Calculations:

» Natural Gas * Coal

* Oil #2 » Wood

* Oil #4 » Kerosene

* Oil #6 » Bagasse

* Propane * Digester Gas

Instruction 24-9448 2-1
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Normal Operating Conditions:

Temperature:
Analyzer . ... ... 32 to 104 °F (0 to 40 °C)
Probe Tip. ... ..o 1,472 °F (800 °C) Max.
Hum idity:
Analyzer .............. 15 to 90% Relative Hum idity, non-condensing

Air Pressure:

ANalyzer . ... Atmospher ic
Probe ........ ... .. ... .... 10" H,0 (25 mb) draft max. at probe t ip
Performance:
Accuracy:
Oyt +0.3% O, on practical concentrat ions
of stack gas (mix of O,, CO, and N )
CO . +5% of reading or £10 ppm,

whichever is greater between
0-2,000 ppm, and +10% of reading
between 2,001-20,000 ppm.

NO ... +5% of reading or £5 ppm,
whichever is greater between
0-2,000 ppm

NO, .. +5% of reading or £5 ppm,
whichever is greater between
0-500 ppm

SOy o +5% of reading or £10 ppm,
whichever is greater between
0-2,000 ppm

Stack Gas Temp. ............... +4 °F between 32 and 255 °F
(2 °C between 0 and 124 °C)
+6 °F between 256 and 480 °F
(3 °C between 125 and 249 °C)
+8 °F between 481 and 752 °F
(x4 °C between 250 and 400 °C)

Primary / Amb ient Air Temp.... .. +2 °F between 32 and 212 °F
(£1 °C between 0 and 100 °C)
Pressure/Draft ................ +2% of reading or £0.02 "H ,O

(£0.05 mb), whichever is greater

System Flow Rate w ith Probe . ... ... 200 cc/min minimum
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Power Requirements:

Four d isposable ‘AA’ alkal ine batter ies provide at least 15 hours of cont inu-
ous operation. NiMH rechargeable batter ies can also be used, with the
operating time dependent on battery type and cond ition.

An optional AC power adapter, wh ich runs from any conven ient source of
100-240 VAC, 50/60 Hz power, can be used to power the analyzer on a con -
tinuous basis. If using rechargeable batter ies, the AC power adapter can also
be used to charge the batter ies while inside the analyzer.

Warm-Up Time:

60 seconds. Sensors are checked and auto zeroed during warm-up.

Memory:

* 500 complete combust ion test records
* 500 complete logged combust ion test records

Interfaces:

* Pr inter — Infrared (IrDA) commun ications
» Computer — USB

Dimensions:

9H x 3W x 2.5D i nches (22.9 x 7.6 x 6.3 cm)

Weight:

» Analyzer — 1.4 |b (0.6 kg) w/ batter ies
* Probe & Hose Assembly — 1 Ib (0.5 kg)
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Notes:
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